Background A reduced platelet survival time has been described in asthmatic patients. There is also good evidence that platelets are involved in aspirin induced asthma. Since aspirin intolerant patients usually suffer from an active disease and often require antiinflammatory treatment, it has been suggested that platelet survival time may be shorter in aspirin intolerant asthmatic subjects than in aspirin tolerant subjects. The objective of this study was to investigate this hypothesis. Methods Thirteen asthmatic subjects (six aspirin tolerant and seven aspirin intolerant) in a stable clinical condition and ten healthy subjects were studied. Platelet kinetics and survival time were measured with indium-lll labelled autologous platelets. Results Mean (SD) platelet sequestration ratios in the spleen and liver were lower in asthmatic (2-3 (09) and 06 (02) respectively) than in healthy subjects (3-2 (07) and 11 (04) respectively). However, mean (SD) platelet survival time in asthmatic subjects (8 (2 7) days) did not differ from that in healthy subjects (7-6 (11) days). No differences were observed in platelet kinetics between aspirin tolerant and aspirin intolerant patients. Conclusions These results suggest the existence of an active non-splenic pool of platelets in patients with asthma. However, they failed to show platelet kinetic differences among asthmatic subjects with and without aspirin intolerance and do not support previous studies suggesting an altered platelet survival in stable asthma.
In the last ten years studies have suggested that platelets are involved in inflammatory phenomena,"3 including bronchial asthma."" Disturbances of haemostasis' and altered platelet serotonin uptake'3 have also been reported in asthmatic patients. Taytard et al'4 described a shortened platelet survival time in nine asthmatic patients suggesting that platelets are destroyed faster in those with asthma than in a healthy population. Since this shortened survival time may be reversed when the patients are treated with steroids, it has been suggested that the accelerated destruction of platelets in asthmatics may be directly related to the inflammatory activity of the disease. 533 Platelets also seem to have a pivotal role in the pathogenesis of asthma attacks precipitated by aspirin (acetylsalicylic acid) and other nonsteroidal anti-inflammatory drugs (NSAIDs). The hypothesis that platelets have a role in aspirin sensitive asthma is supported by the observations of Ameisen et al, who found that when platelets from aspirin intolerant asthmatics were incubated with acetylsalicylic acid there was a release of oxygen free radicals. This contrasts with the platelet reaction in aspirin tolerant patients who showed no such response.' 16 We reasoned that if platelets are involved in aspirin induced asthma, this peculiar group ofpatients might also differ from aspirin tolerant asthmatics with respect to platelet kinetics. Since aspirin intolerant patients often suffer from a persistent process which usually requires regular anti-inflammatory treatment (inhaled and oral steroids), we hypothesised that platelet survival might be shorter in these patients than in aspirin tolerant subjects. The objective of the present study was to test this hypothesis.
Subjects and methods

SUBJECTS
Twenty three subjects were studied, divided into two groups: ten healthy volunteers (group 1) and 13 asthmatics (group 2), six of whom were aspirin tolerant and seven aspirin intolerant. Characteristics of the population are depicted in table 1 were used to evaluate differences among the three groups. The Mann-Whitney test was used to assess differences between the two groups and the x2 test was also used when appropriate. The level of significance in all tests wasp < 005.
Results
There were no differences between aspirin tolerant and aspirin intolerant patients with respect to airways obstruction. A higher proportion of aspirin sensitive patients than aspirin tolerant asthmatic patients were receiving treatment with inhaled steroids, but the difference was not significant. As expected the proportion of aspirin intolerant patients suffering from nasal polyps was higher than the proportion in the aspirin tolerant group. The percentage of aspirin intolerant patients with a positive prick test was significantly lower than the percentage of aspirin tolerant asthmatics (table 1) .
The platlet kinetic results for controls and the two groups of asthmatics are shown in table 2. No differences were found in total platelet counts between the asthmatic and control groups. No differences were found in survival time, transit time and splenic blood flow between healthy and asthmatic subjects. Although the two asthmatic groups showed a smaller percentage recovery and higher turnover levels than healthy subjects, the differences were not significant.
A comparison between healthy and asthmatic subjects showed that hepatic and spleen capture was significantly lower in patients than in the control group (p < 0-05 for liver:heart ratio and p < 0-02 for spleen:heart ratio). A significantly lower hepatic and splenic capture (liver:heart and spleen:heart ratios) was also observed in both aspirin tolerant (p = 0-025 and p = 0 05 respectively, Mann-Whitney test) and aspirin intolerant asthmatics (p < 0 01 and p < 0-05 respectively, Mann-Platelet kinetics in asthmatic patients with and without aspirin intolerance Whitney test) with respect to controls. Moreover, all asthmatic subjects taken together showed a significantly lower splenic destruction than controls (p < 0 05). When the comparison was made between each group of patients and the control group, the difference was not significant. No significant differences were found in any of the indices studied between aspirin tolerant and aspirin intolerant asthmatic subjects.
Discussion
The most relevant findings of our study are the following: platelet survival in asthmatics did not differ from that in healthy subjects, despite the fact that platelet sequestration in the spleen and liver was lower in the asthmatic than in the healthy subjects. Although platelets seem to be concerned in aspirin induced asthma, there was no difference in platelet survival between aspirin tolerant and aspirin intolerant patients.
These results suggest that platelets must be sequestrated somewhere in asthmatic patients (other than in the liver and spleen) at a higher rate than in healthy subjects. The lungs might be the place where this occurs. Unfortunately, we did not measure platelet destruction in the lung so this hypothesis cannot be substantiated.
Only three studies have measured pulmonary platelet transit in asthma. One of these was carried out in stable asthmatic subjects by Taytard et al, who found a prolonged pulmonary platelet half life in asthmatic compared with healthy subjects, but the difference was not significant. 4 In the other two studies, no changes in pulmonary platelet transit time could be detected in a limited number of patients after an allergen challenge.21 22 Our results are at variance with those of Taytard et al, who found a shorter platelet survival time in asthmatic than in healthy subjects. One intriguing finding of the Taytard study was the presence of two different platelet populations in asthmatic patients, one with a very short life span of only 23 hours. These researchers, however, could not find the place where the platelets with a shorter survival were destroyed. Since no increase in spleen, liver and lung destruction was detected, they could not offer any explanation for this unexpected finding. Might differences in the population studied be responsible for the discrepant results? According to the description of Taytard et al, the patients included in their study suffered from a mild to moderate asthma similar to that of our patients. In both studies, patients receiving treatment with oral steroids were excluded. In our study, however, patients receiving inhaled steroids were not excluded; in Tayard's study inhaled steroids are not mentioned. Although it is generally accepted that inhaled steroids are devoid ofsystemic effects, it may be that the anti-inflammatory effects of these drugs on the bronchial epithelium could have diminished the release ofproinflammatory substances (such as cytokines and platelet activating factor), thereby reducing the activation and recruitment of cells, including the platelets, participating in the asthmatic process. Since we do not know the potential capacity of inhaled steroids in restoring a hypothetical platelet survival disorder, we do not know if the use of this treatment in some of our patients may account for discrepancies between the studies. As only two of our asthmatics were not on inhaled steroid treatment, we could not evaluate the effect ofthis treatment on platelet survival.
Differences in the method used to measure platelet survival times might account for discrepancies between the study by Taytard et al and our study. Taytard computed the platelet survival time by extrapolation of the survival curve to eight to ten days after three experimental days on arithmetical or logarithmic paper. This computing method has a high level of associated error as it is a computer simulation study with only three sampling days, irrespective of the life expectancy.'8 On the other hand, the above error is increased by the high variability introduced when only one blood tube is taken by sampling. 20 Finally, fitting only the experimental points to the same established mathematical function is a valuable and reliable method for platelet survival expression. One exception to the above assertion is to compute the platelet survival time by applying the tangent to time zero directly over the experimental points plotted on graph paper, when more than eight days are employed. 18 In conclusion, our study shows a normal platelet survival time despite an altered rate of spleen and liver platelet destruction in asthmatic patients. This destruction is not exclusive to a specific group of asthmatic patients, but is present in aspirin tolerant and aspirin intolerant patients. The question remains, however, of where platelets go to die in asthmatic patients. 
